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(ii) Volatiles. Volatile substances em-
ployed in the manufacture of high-tem-
perature laminates must be removed to 
the greatest extent possible in keeping 
with good manufacturing practice pre-
scribed in § 174.5(a) of this chapter. 

(d) Nylon 12/aluminum foil high-tem-
perature laminates: Subject to the pro-
visions of this paragraph, containers 
constructed of nylon 12 laminated to 
aluminum foil may be safely used at 
temperatures no greater than 250 °F 
(121 °C) in contact with all food types 
except those containing more than 8 
percent alcohol. 

(1) The container is constructed of 
aluminum foil to which nylon 12 film is 
fused. Prior to fusing the nylon 12, the 
aluminum foil may be optionally 
precoated with a coating complying 
with § 175.300 of this chapter. 

(2) Nylon 12 resin complying with 
§ 177.1500 and having an average thick-
ness not to exceed 0.0016 inch (41 mi-
crons) may be used as the food-contact 
surface of the container. 

(3) Container test specifications. On 
exposure to distilled water at 250 °F 
(121 °C) for 2 hours, extractives from 
the food-contact side of the nylon 12 
multilayered construction shall not ex-
ceed 0.05 milligram per square inch 
(0.0078 milligram per square centi-
meter) as total nonvolatile extractives. 

[45 FR 2843, Jan. 15, 1980, as amended at 47 
FR 49639, Nov. 2, 1982; 48 FR 236, Jan. 4, 1983; 
48 FR 15242, Apr. 8, 1983; 48 FR 17347, Apr. 22, 
1983; 49 FR 7558, Mar. 1, 1984; 52 FR 33575, 
Sept. 4, 1987; 53 FR 39084, Oct. 5, 1988; 54 FR 
24898, June 12, 1989; 61 FR 14481, Apr. 2, 1996; 
63 FR 55943, Oct. 20, 1998; 64 FR 4785, Feb. 1, 
1999; 64 FR 46272, Aug. 25, 1999; 69 FR 15668, 
Mar. 26, 2004] 

§ 177.1395 Laminate structures for use 
at temperatures between 120 ≥F and 
250 ≥F. 

(a) The laminates identified in this 
section may be safely used at the speci-
fied temperatures. These articles are 
layered structures that are optionally 
bonded with adhesives. In these arti-
cles, the food-contact layer does not 
function as a barrier to migration of 
components from non-food-contact lay-
ers. The layers may be laminated, ex-
truded, coextruded, or fused. 

(b) Laminate structures may be man-
ufactured from: 

(1) Polymers and adjuvants com-
plying with § 177.1390 of this chapter. 

(2) Any polymeric resin listed in 
these regulations so long as the use of 
the resin in the structure complies 
with the conditions of use (food type 
and time/temperature) specified in the 
regulation for that resin. 

(3) Optional adjuvant substances used 
in accordance with § 174.5 of this chap-
ter. 

(4) The following substances in non- 
food-contact layers only: 

Substances Limitations 

Ethylene/1,3–phenylene oxy-
ethylene isophthalate/ 
terephthalate copolymer 
(CAS Reg. No. 87365–98–8) 
complying with § 177.1345.

For use only with poly-
ethylene terephthalate as 
the food-contact layer, 
complying with 
§ 177.1630 under condi-
tions of use C through G 
described in table 2 of 
§ 176.170(c) of this chap-
ter. Laminate structures, 
when extracted with 8 
percent ethanol at 150 °F 
for 2 hours shall not yield 
m-pheny lenedioxy-O,O′- 
diethyl isophthalate or cy-
clic bis(ethylene 
isophthalate) in excess of 
7.8 micrograms/square 
decimeter (0.5 
microgram/square inch) of 
food-contact surface. 

Nylon 6/12 resins complying 
with § 177.1500(b), item 
13.2, of this chapter (CAS 
Reg. No. 25191–04–2).

For use with nonalcoholic 
foods at temperatures not 
to exceed 100 °C (212 
°F). Laminate structures 
with authorized food-con-
tact materials yield no 
more than 0.15 milligram 
of epsilon-caprolactam 
and 0.04 milligram of 
omega-laurolactam per 
square inch when ex-
tracted with water at 100 
°C (212 °F) for 5 hours. 

Nylon 6/66 resins complying 
with § 177.1500(b), item 4.2 
of this chapter (CAS Reg. 
24993–04–2).

For use only with: 
1. Nonalcoholic foods at 

temperatures not to ex-
ceed 82.2 °C (180 °F). 
Laminate structures with 
authorized food-contact 
materials yield no more 
than 0.15 milligram of ep-
silon-caprolactam per 
square inch when ex-
tracted with water at 82.2 
°C (180 °F) for 5 hours. 

2. Nonalcoholic foods at 
temperatures not to ex-
ceed 100 °C (212 °F). 
Laminate films with au-
thorized food-contact ma-
terials yield no more than 
0.15 milligram of epsilon- 
caprolactam per square 
inch when extracted with 
water at 100 °C (212 °F) 
for 5 hours. 
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Substances Limitations 

Nylon 6/69 resins complying 
with § 177.1500(b), item 14, 
of this chapter (CAS Reg. 
No. 51995–62–1).

For use with nonalcoholic 
foods under conditions of 
use B, C, D, E, F, G, and 
H described in table 2 of 
§ 176.170 of this chapter. 
Laminate structures with 
authorized food-contact 
materials may contain 
nylon 6/69 resins pro-
vided that the nitrogen 
content of aqueous ex-
tracts of a representative 
laminate (obtained at 100 
°C (212 °F) for 8 hours) 
does not exceed 15 
micrograms per square 
centimeter (100 
micrograms per square 
inch). 

[52 FR 33575, Sept. 4, 1987, as amended at 53 
FR 19772, May 31, 1988; 57 FR 43399, Sept. 21, 
1992; 58 FR 32610, June 11, 1993; 62 FR 53957, 
Oct. 17, 1997] 

§ 177.1400 Hydroxyethyl cellulose film, 
water-insoluble. 

Water-insoluble hydroxyethyl cel-
lulose film may be safely used for 
packaging food in accordance with the 
following prescribed conditions: 

(a) Water-insoluble hydroxyethyl cel-
lulose film consists of a base sheet 
manufactured by the ethoxylation of 
cellulose under controlled conditions, 
to which may be added certain optional 
substances of a grade of purity suitable 
for use in food packaging as constitu-
ents of the base sheet or as coatings 
applied to impart desired technological 
properties. 

(b) Subject to any limitations pre-
scribed in parts 170 through 189 of this 
chapter, the optional substances used 
in the base sheet and coating may in-
clude: 

(1) Substances generally recognized 
as safe in food. 

(2) Substances permitted to be used 
in water-insoluble hydroxyethyl cel-
lulose film by prior sanction or ap-
proval and under conditions specified 
in such sanctions or approval, and sub-
stances listed in part 181, subpart B of 
this chapter. 

(3) Substances that by any regulation 
promulgated under section 409 of the 
act may be safely used as components 
of water-insoluble hydroxyethyl cel-
lulose film. 

(4) Substances identified in and used 
in compliance with § 177.1200(c). 

(c) Any substance employed in the 
production of the water-insoluble hy-
droxyethyl cellulose film described in 
this section that is the subject of a reg-
ulation in parts 174, 175, 176, 177, 178 
and § 179.45 of this chapter conforms 
with any specification in such regula-
tion. 

§ 177.1420 Isobutylene polymers. 
Isobutylene polymers may be safely 

used as components of articles in-
tended for use in producing, manufac-
turing, packing, processing, preparing, 
treating, packaging, transporting, or 
holding food, in accordance with the 
following prescribed conditions: 

(a) For the purpose of this section, 
isobutylene polymers are those pro-
duced as follows: 

(1) Polyisobutylene produced by the 
homopolymerization of isobutylene 
such that the finished polymers have a 
molecular weight of 750,000 (Flory) or 
higher. 

(2) Isobutylene-isoprene copolymers 
produced by the copolymerization of 
isobutylene with not more than 3 
molar percent of isoprene such that the 
finished polymers have a molecular 
weight of 300,000 (Flory) or higher. 

(3) Chlorinated isobutylene-isoprene 
copolymers produced when 
isobutylene-isoprene copolymers (mo-
lecular weight 300,000 (Flory) or higher) 
are modified by chlorination with not 
more than 1.3 weight-percent of chlo-
rine. 

(b) The polymers identified in para-
graph (a) of this section may contain 
optional adjuvant substances required 
in the production of the polymers. The 
optional adjuvant substances required 
in the production of the polymers may 
include substances generally recog-
nized as safe in food, substances used in 
accordance with a prior sanction or ap-
proval, and aluminum chloride. 

(c) The provisions of this section are 
not applicable to polyisobutylene used 
in food-packaging adhesives complying 
with § 175.105 of this chapter. 

§ 177.1430 Isobutylene-butene copoly-
mers. 

Isobutylene-butene copolymers iden-
tified in paragraph (a) of this section 
may be safely used as components of 
articles intended for use in contact 
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